Two new sesquiterpene glucosides onitioside A (1) and dennstoside B (2), were isolated from the 95% EtOH extract of Dennstaedtia scabra (WALL.) MOORE, together with seven known compounds, onitisin (3), pterosin A (4), pinocembrin (5), pinocembrin 7-rutinoside (6), kaempferol (7), nicotiflorin (8), and galangin (9). Their structures were determined by extensive spectroscopic analysis.
Dennstaedtia scabra (WALL.) MOORE, belonging to the Dennstaedtiaceae family, is widely distributed in south China. The whole plant is used as traditional Chinese medicine to treat cold, headache, rheumatism, and palsy. 1) Previous phytochemical studies on this plant revealed the presence of pterosin-sesquiterpenes, illudane-type sesquiterpenes, and their glycosides. 2, 3) Many of these compounds exhibit various bioactivities such as antiprotozole 4) and cytotoxic activities. 5, 6) As a part of our research work on bioactive metabolites from ferns of China, [7] [8] [9] phytochemical investigation on the fronds of D. scabra was conducted and two new sesquiterpene glucosides (1, 2) were isolated together with seven known compounds onitisin (3), 2) pterosin A (4), 10) pinocembrin (5), 11) pinocembrin 7-rutinoside (6), 12) kaempferol (7), 13) kaempferol 3-rutinoside (8), 13) and galangin (9) . 14) In the present paper, we report the isolation and structure elucidation of compounds 1 and 2.
Results and Discussion
Compound 1 was obtained as colorless oil. Its molecular formula was determined as C 21 2, 10) together with the characteristic NMR signals discussed above, compound 1 can be ascribed to be a pterosinsesquiterpene glycoside. Acidic hydrolysis of 1 also afforded aglycone (1a), which was suggested to be compound 3 by comparing their NMR data ( 2) Thus the structure of compound 1 was elucidated as shown in Fig. 1 with those of the known compounds, 15) the hexose should be glucose.
The relative stereochemistry of 2 was deduced from rotating frame Overhauser effect spectroscopy (ROESY) data. The cross peaks in the ROESY spectrum between H b -3 (d 1.83) and H-10b, H-3 (d 1.83) and H-14, H-10b and H-14 showed that these hydrogens were in b-orientation, while the correlations between H a -3 (d 2.74) and H-1Ј, H-1Ј, and H-9 indicated that these hydrogens were a-oriented. Thus the stereochemistry of 2 was revealed the same as dennstoside 1124 Vol. 57, No. 10 . A.
3) Therefore the structure of 2 was established as shown in Fig. 1, and named C-NMR spectra were recorded on Bruker AV-400 spectrometers in acetone-d 6 and DMSO-d 6 Extraction and Isolation The dried and powdered plant materials (1.1 kg) were extracted with 95% ethanol (8.0 l, each 2 d) three times. After evaporation of the solvent in vacuo, the concentrate was suspended into H 2 O and partitioned successively with ethyl acetate. The ethyl acetate extract (30 g) was chromatographed on a silica gel column eluted with CHCl 3 -MeOH (1 : 0 to 5 : 5) to give five fractions 1-5. Fraction 2 was further subjected to column chromatograph (CC) over silica gel (petroleum ether-acetone 9 : 1 to 6 : 4) to obtain four subfractions 2.1-2.4. Subfraction 2.2 was subjected to silica gel CC using petroleum ether-acetone (6 : 1) as eluent to yield 3 (20 mg) and 4 (826.5 mg). Subfraction 2.3 was subjected to Sephadex LH-20 (CHCl 3 : MeOHϭ1 : 1) to obtain 5 (50 mg), 7 (10 mg) and 9 (12 mg .65 (cϭ0.14, MeOH). The aqueous layer was neutralized with 2 M NaHCO 3 then dried to give a monosaccharide mixture. Then, a solution of the sugar mixture in pyridine (2 ml) was added to L-cysteine methyl ester hydrochloride (about 1.5 mg) and kept at 60°C for 1 h. Next, trimethylsilylimidazole (about 1.5 ml) was added to the reaction mixture in ice water and kept at 60°C for 30 min. The mixture was subjected to GC analysis, run on a Shimadzu GC-14C gas chromatograph equipped with a 30 mϫ0.32 mm i.d. 30QC2/AC-5 quartz capillary column and an H 2 flame ionization detector with the following conditions: column temperature, 180-280°C; programmed increase, 3°C/min; carrier gas, N 2 (1 ml/min); injector and detector temperature, 250°C; injection volume, 4 ml; and split ratio, 1/50. The configuration of D-glucose for compound 1 was determined by comparison of the retention times of the corresponding derivatives with that of standard D-glucose, giving a peak at 19.066 min.
